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(54) ELECTROMAGNETIC WAVE INTERFERENCE SUPPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electromagnetic wave 
interference suppressor which has the same shielding effect with a 
conductive shielding material on electromagnetic waves so as not to 
increase electromagnetic coupling caused by reflections of 
electromagnetic waves by a method wherein an insulating soft 
magnetic layer which contains pure iron and organic binder is 
provided to the one surface of the conductive support of the 
electromagnetic wave interference suppressor. 
SOLUTION: An electromagnetic waver interference suppressor 1 is 
equipped with a conductive support or a conductive soft magnetic 
support 2 and insulating soft magnetic material layers 3 each 
provided to both sides of the conductive support 2. The insulating 
soft magnetic material layer 3 contains flat or needle soft magnetic 
powder 5 and organic binder 4. At this point, the soft magnetic 
powder 5 is formed of pure iron. The soft magnetic powder 5 is formed of PC permalloy of physical 
properties which meet following formulas, maximum permeability >45000(// m), initial permeability 
>30000(/^ i), and coercive force <0.015(Oe). The conductive support is formed of a copper thin plate, a 
stainless steel thin plate, or the like, and polyester resin or epoxy resin is used as organic binder. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 

[Claim(s)] 

[Claim 1]An electromagnetic-wave-interference repressor which is provided with the following and 
characterized by said soft magnetic material powder being pure iron in an 
electromagnetic-wave-interference repressor in which this insulating soft magnetic material layer contains 
soft magnetic material powder and an organic binder. 

A conductive substrate of an electromagnetic-wave-interference repressor which controls electromagnetic 
interference. 

An insulating soft magnetic material layer of this conductive substrate provided in a field on the other hand 
at least. 

[Claim 2]An electromagnetic-wave-interference repressor which is provided with the following and 

characterized by said soft magnetic material powder being a permalloy more than the maximum permeability 

450000 (micrometer) in an electromagnetic-wave-interference repressor in which this insulating soft 

magnetic material layer contains soft magnetic material powder and an organic binder. 

A conductive substrate of an electromagnetic-wave-interference repressor which controls electromagnetic 

interference. 

An insulating soft magnetic material layer of this conductive substrate provided in a field on the other hand 
at least. 

[Claim 3]An electromagnetic-wave-interference repressor which is provided with the following and 
characterized by said soft magnetic material powder being PB permalloy more than the maximum 
permeability 150000 (micrometer) in an electromagnetic-wave-interference repressor in which this 
insulating soft magnetic material layer contains soft magnetic material powder and an organic binder. 
A conductive substrate of an electromagnetic-wave-interference repressor which controls electromagnetic 
interference. 

An insulating soft magnetic material layer of this conductive substrate provided in a field on the other hand 
at least. 

[Claim 4]In an electromagnetic-wave-interference repressor which is equipped with the following and in 
which this insulating soft magnetic material layer contains soft magnetic material powder and an organic 
binder, An electromagnetic-wave-interference repressor, wherein, as for said soft magnetic material 
powder, more than the initial permeability 8000 (mui) is [ more than maximum permeability 150000 
(micrometer) ] PB permalloy below coercive force 0.05 (Oe). 

A conductive substrate of an electromagnetic-wave-interference repressor which controls electromagnetic 
interference. 

An insulating soft magnetic material layer of this conductive substrate provided in a field on the other hand 
at least. 

[Claim 5]In an electromagnetic-wave-interference repressor which is equipped with the following and in 
which this insulating soft magnetic material layer contains soft magnetic material powder and an organic 
binder, An electromagnetic-wave-interference repressor, wherein, as for said soft magnetic material 
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powder, more than the initial permeability 30000 (mui) is [ more than maximum permeability 450000 
(micrometer) ] PC permalloy below coercive force 0.015 (Oe). 

A conductive substrate of an electromagnetic-wave-interference repressor which controls electromagnetic 
interference. 

An insulating soft magnetic material layer of this conductive substrate provided in a field on the other hand 
at least. 

[Claim 6]Claims 1-5 are the electromagnetic-wave-interference repressors, providing in a field a dielectric 
layer of said insulating soft magnetic material layer containing dielectric powder and an organic binder on 
the other hand at least in an electromagnetic-wave-interference repressor of a statement either. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the electromagnetic-wave-interference repressor 
used in order to control the electromagnetic interference produced by interference of unnecessary 
electromagnetic waves in a high frequency region about an electromagnetic-wave-interference repressor. 
[0002] 

[Description of the Prior Art]Although the electronic equipment (electronic device) using high frequency, 
such as digital electronic equipment, is used from the former, spread of the communication equipment which 
use semi- microwave especially is remarkable. For example, especially the mobile communications 
equipment represented by the cellular phone has the strong demand of a miniaturization and a weight saving, 
and let high-density-assembly-ization be a technical technical problem. 

[0003]Therefore, since improvement in the speed of signal processing is attained by the electronic parts 
and the printed wiring which were mounted overcrowded, in them, the interference by the increase and 
radiated noise of combination between lines by electrostatic **** inductive coupling, etc. arose, and normal 
operation of electronic equipment has been barred in them. Inductive coupling, spurious radiation or an 
electric conduction noise etc. which connects a low pass filter etc. for every output terminal of a circuit 
conventionally, controls the unnecessary high frequency current, or devises a policy which keeps away the 
circuit which poses a problem to such electromagnetic interference, and causes electromagnetic 
interference is controlled. 

[0004] Further, a weight saving is carried out, as the concrete plan, a power circuit and a small signal circuit 
are made intermingled in one printed-circuit board, or a small board is formed for every circuit, for example, 
and, as for these high frequency electronic equipment, many miniaturizations and means to pile up and 
mount them are taken. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when two or more wiring boards are piled up and 
mounted, a possibility that the electromagnetic interference resulting from the electromagnetic wave 
interference between parts and between wiring boards will be encountered becomes high, and a measure is 
needed. Generally as an electromagnetic-wave-interference measure means between these wiring boards, 
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inserting the conductive shield material of a copper plate or an aluminum plate between wiring boards is 
performed. In the wiring board, since component-mounting density is high, the high-frequency field wave 
serves as low impedance to the noise source, and the mutual interval of a wiring board also approaches and 
is arranged. 

[0006]Therefore, although while becomes a noise source and the shielding effect over the wiring board of 
another side which counters a wiring board can be expected, to the same substrates face, reflection of 
spurious radiation arises and there is a problem that secondary inductive coupling is promoted within the 
same wiring board by the side of a noise source. 

[0007]Then, an object of this invention is to have a shielding effect equivalent to a conductive shield 
material to the penetration of electromagnetic waves, and to provide the 
electromagnetic-wave-interference repressor which does not make the inductive coupling by reflection of 
electromagnetic waves promote. 
[0008] 

[The means for solving a technical problem, an embodiment of the invention, and an effect of the invention] 
To achieve the above objects, made this invention, The conductive substrate of the 
electromagnetic-wave-interference repressor according to claim 1 which controls electromagnetic 
interference like, It has the insulating soft magnetic material layer of this conductive substrate provided in 
the field on the other hand at least, and is characterized by said soft magnetic material powder being pure 
iron in the electromagnetic-wave-interference repressor in which this insulating soft magnetic material 
layer contains soft magnetic material powder and an organic binder. 

[0009]The conductive substrate of the electromagnetic-wave-interference repressor in which the invention 
according to claim 2 controls electromagnetic interference, It has the insulating soft magnetic material layer 
of this conductive substrate provided in the field on the other hand at least, and is characterized by said 
soft magnetic material powder being a permalloy more than the maximum permeability 450000 (micrometer) 
in the electromagnetic-wave-interference repressor in which this insulating soft magnetic material layer 
contains soft magnetic material powder and an organic binder. 

[0010]Here, as for the conventional permalloy, more than the maximum permeability 30000 (micrometer) of 
PB permalloy is more than the maximum permeability 120000 (micrometer) of PC permalloy. Therefore, the 
especially large thing of maximum permeability is used also in a permalloy. The conductive substrate of the 
electromagnetic-wave-interference repressor in which the invention according to claim 3 controls 
electromagnetic interference, It has the insulating soft magnetic material layer of this conductive substrate 
provided in the field on the other hand at least, and is characterized by said soft magnetic material powder 
being PB permalloy more than the maximum permeability 150000 (micrometer) in the 
electromagnetic-wave-interference repressor in which this insulating soft magnetic material layer contains 
soft magnetic material powder and an organic binder. 

[0011]Here, the conventional PB permalloy is more than the maximum permeability 30000 (micrometer). 
Therefore, an especially large thing of maximum permeability is used also in PB permalloy. A conductive 
substrate of an electromagnetic-wave-interference repressor in which the invention according to claim 4 
controls electromagnetic interference, In an electromagnetic-wave-interference repressor which has the 
insulating soft magnetic material layer of this conductive substrate provided in a field on the other hand at 

4 



JP H10-229292 

least and in which this insulating soft magnetic material layer contains soft magnetic material powder and an 
organic binder, As for more than the maximum permeability 150000 (micrometer), said soft magnetic 
material powder is characterized [ more than initial permeability 8000 (mui) ] by being PB permalloy below 
coercive force 0.05 (Oe). 

[0012]Here, as for the conventional PB permalloy, more than the initial permeability 3000 (mui) is [ more 
than maximum permeability 30000 (micrometer) ] below coercive force 0.1 7 (Oe). Therefore, inside ** of PB 
permalloy is also an especially large thing of maximum permeability and initial permeability, and, moreover, 
what has low coercive force is used. 

[001 3]A conductive substrate of an electromagnetic-wave-interference repressor in which the invention 
according to claim 5 controls electromagnetic interference, In an electromagnetic-wave-interference 
repressor which has the insulating soft magnetic material layer of this conductive substrate provided in a 
field on the other hand at least and in which this insulating soft magnetic material layer contains soft 
magnetic material powder and an organic binder, As for more than the maximum permeability 450000 
(micrometer), said soft magnetic material powder is characterized [ more than initial permeability 30000 
(mui) ] by being PC permalloy below coercive force 0.015 (Oe). 

[0014]Here, as for the conventional PC permalloy, more than the initial permeability 30000 (mui) is [ more 
than maximum permeability 120000 (micrometer) ] below coercive force 0.020 (Oe). Therefore, also in PC 
permalloy, it is an especially large thing of maximum permeability and initial permeability, and, moreover, 
what has low coercive force is used. 

[0015]the invention according to claim 6 — either of claims 1-5 — on the other hand in an 
electromagnetic-wave-interference repressor of a statement, a dielectric layer of said insulating soft 
magnetic material layer containing dielectric powder and an organic binder was provided in a field at least 
According to this invention, an electromagnetic-wave-interference repressor makes basic constitution that 
by which an insulating soft magnetic material layer was provided in one side or both sides of a conductive 
base material (conductive substrate). That is, when two or more wiring boards pile each other up and are 
mounted, by inserting an electromagnetic-wave-interference repressor between wiring boards, in while, a 
conductive base material serves as a noise source, a shielding effect works to other wiring boards which 
counter a wiring board, and electromagnetic wave interference is controlled. 

[0016]An increase of inductive coupling by reflection of spurious radiation produced by inserting a 
conductive base material between wiring boards on the other hand is controlled by insulating soft magnetic 
material layer which consists of soft magnetic material powder and an organic binder. This insulating soft 
magnetic material layer is an insulating layer by carrying out detailed disintegration of the soft magnetism 
metal which is a conductive substance, kneading it, and originally, distributing with an insulating organic 
binder, and. Since an impedance match with space is planned by mixing to a soft magnetism layer of 
dielectric powder in which a dielectric layer does not exist, reflection of spurious radiation in a soft 
magnetism layer surface becomes difficult to take place. 

[0017]In this electromagnetic-wave-interference repressor, as a conductive substrate, After giving a 
detailed break to metallic thin plates, such as a copper thin plate, stainless steel sheet metal, and aluminum 
sheet metal, and a punching metal which performed a detailed perforating process to them, or sheet metal, 
what is called an extract band metal that carried out the stretching process, or a wire gauze which 
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processed a conductor of thin line state into mesh shape can be used. 

[0018]Since a rise of electromagnetic-compatibility depressor effect in comparatively low frequency is 
especially expectable if it replaces with a permalloy or iron-silicon steel etc. in which only construction 
material has soft magnetism with same gestalt, choosing according to a use is desirable. As flat state (or 
needlelike) soft magnetic material powder which can be used for composition of an insulating soft 
magnetism layer, a permalloy with big high frequency amplitude permeability can be mentioned as the typical 
raw material, and a thing large (5:1 or more [ About ]) enough of a powdered aspect ratio is desirable. 
[0019]As an organic binder used for formation of an insulating soft magnetism layer, Thermoplastics or 
those copolymers, such as polyester system resin, polyvinyl-chloride system resin, polyvinyl petit RARU 
resin, polyurethane resin, cellulose type resin, nitril butadiene series rubber, and styrene butadiene series 
rubber, Thermosetting resin, such as EPOSHIKI resin, phenol resin, amide system resin, and imide system 
resin, etc. can be mentioned. 

[0020]As for dielectric powder used for formation of a dielectric layer, what has the frequency 
characteristic of large ** and a dielectric constant whose dielectric constant in a high frequency region is 
comparatively flat is preferred. For example, barium titanate series ceramics, titanic acid zirconic acid 
system ceramics, lead perovskite system ceramics, etc. can be mentioned. 
[0021] 

[Example]The example of the electromagnetic-wave-interference repressor of this invention is described 
based on figures. As the 1st example is shown in dnawinjM, the electromagnetic-wave-interference 
repressor 1 has the insulating soft magnetic material layer 3 provided in both sides of the conductive 
substrate (or conductive soft magnetism base material which has soft magnetism) 2, and this conductive 
substrate 2. The insulating soft magnetic material layer 3 contains the flat state or needlelike soft magnetic 
material powder 5 and the organic binder 4. 

[0022]Here, pure iron was used for the soft magnetic material powder 5. As for the 2nd example, in more 
than the maximum permeability 450000 (micrometer), the material characteristic used PC permalloy below 
coercive force:0.015 (Oe) for the soft magnetic material powder 5 more than initial permeability:30000 (mui). 
Others are the same as Example 1. 

[0023]As for the 3rd example, in more than the maximum permeability 150000 (micrometer), the material 
characteristic used PB permalloy below coercive force:0.05 (Oe) for the soft magnetic material powder 5 
more than initial permeability:8000 (mui). Others are the same as Example 1 . As the 4th example is shown in 
drawing 2 (a), as for the electromagnetic-wave-interference repressor 1, the insulating soft magnetic 
material layer 3 intervenes between the conductive substrate 2 and the dielectric layer 6. The insulating 
soft magnetic material layer 3 contains the soft magnetic material powder 5 and the organic binder 4 which 
consist of a permalloy more than the flat or needlelike maximum permeability 150000 (micrometer). The 
dielectric layer 6 consists of the dielectric powder 7 and the organic binder 4. 

[0024]As the 5th example is shown in drawing 2 (b), as for the electromagnetic-wave-interference 
repressor 1 , the dielectric layer 6 intervenes between the conductive substrate 2 and the insulating soft 
magnetic material layer 3. these each part conductive substrate 2, the insulating soft magnetic material 
layer 3, and the dielectric layer 6 are the same as the 4th example — it constitutes. 
[0025]The 2nd - the soft magnetic material powder 5 of the 4th example used the thing after annealing 
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made from MAGNETEIC SHIELD. As a still more concrete example of the 1st example, the 
electromagnetic-wave-interference repressor 1 , The stainless steel network of 24 meshes is used as the 
conductive substrate (or conductive soft magnetism base material which has soft magnetism) 2, Coating of 
the soft magnetic material paste which consists of the following presentations was carried out with the 
doctor blade method so that the overall thickness after desiccation and hardening might be 1 .0 mm to these 
both sides, and curing was performed at 85 ** for 24 hours. The presentation of the insulating soft magnetic 
material layer 3 provided in both sides of this conductive substrate 2 is as follows. 
[0026] 

Flat state soft magnetic material impalpable powder .... 90 weight sections Construction material: Pure iron 

Mean particle diameter: 10 micrometers Aspect ratio : the >5 organic binder 4, Polyurethane resin Eight 

weight sections Hardening agent (isocyanate compound) The amount part of duplexs Solvent (mixture of 

cyclohexanone and toluene) .... The presentation of the soft magnetic material powder 5 as a still more 

concrete example of the 2nd example of 40 weight sections is as follows. 

[0027] 

flat state soft magnetic material impalpable powder .... 90 weight sections Construction material :P C 
permalloy Material characteristic maximum permeability: — more than 450000 (micrometer) initial 
permeability: — more than 30000 (mui) — coercive force:0.01 5 (Oe) — the following is the same as Example 
1. 

[0028]The presentation of the soft magnetic material powder 5 as a still more concrete example of the 3rd 
example is as follows. 

flat state soft magnetic material impalpable powder .... 90 weight sections Construction material :P B 
permalloy Material characteristic maximum permeability: — more than 150000 (micrometer) initial 
permeability: — more than 8000 (mui) coercive force: — 0.05 (Oe) — the following is the same as Example 
1. 

[0029]As a still more concrete example of the 4th and 5th example, coating of the soft magnetic material 
paste was carried out with the doctor blade method so that thickness might be 100 micrometers on the 
surface of a conductive layer base material or an insulating soft magnetic material layer, and curing was 
performed at 85 ** for 24 hours. The presentation of the dielectric layer 4 is as follows. 
[0030] 

dielectric powder .... 90 weight sections construction material: — barium titanate mean-particle-diameter: 
— 7 micrometers Organic binder polyurethane resin .... eight weight sections Hardening agent (isocyanate 
compound) .... the amount part of duplexs A solvent (mixture of cyclohexanone and toluene) .... 45 weight 
sections.The soft magnetic material paste which constitutes the insulating soft magnetism layer 3 is the 
same as Example 2 or the example of 3. 

[0031]When the thing of above-mentioned Examples 1-5 was inspected using the network analyzer, the 
result also with a more sufficient penetration level and joint level than the conventional thing was obtained. 
[Brief Description of the Drawings] 

[|)rawing^ explanatory view showing the important section of the electromagnetic-wave-interference 
repressor of the 1-3rd examples. 

[Qra.Yy'j/.M.Jj.The explanatory view showing the important section of the electromagnetic-wave-interference 
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repressor of the 4th and 5 example. 
[Description of Notations] 

1 [ — An organic binder, 5 / — Soft magnetic material powder, 6 / — A dielectric layer, 7 / — Dielectric 
powder. ] — An electromagnetic-wave-interference repressor, 2 — A conductive substrate, 3 — An 
insulating soft magnetic material layer, 4 



[Translation done.] 
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